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A. - -  X L  Opera t iona l  1i;anual 173EfA . 
1.0 SCOPE 

1,l 

1738 Video Hecorde rd  

1.2 

n a l s  a s  w e l l  a s  waveshapes o f  t e s t p o i n t s  t o  f a c i l i t a t e  

w 

Scope. IThis  manual d e l i n e a t e s  the functions of the 

Purpose,  F h e  manual d e s c r i b e s  i n p u t  and o u t p u t  s ig-  

the o p e r a t i o n a l  s e t u p  of t h e  sys tem A 
2 0 AFPLICAgLii DOCl"2NTS 

2 . 1  T h e  fo . l lowing documents of t h e  i s s u e  i n  e f f e c t  form 

a par t  o f  this s p e c i f i c a t i o n :  

TEST PLAN 

Haymond Engineer ing  Labora tory  
8 

1738 REL General  Test Rgquirements 

DRAWINGS 

- Je t  P ropu l s ion  Labora tory  

J 4901042 Elariner C Fackage Assembly 

3 0 SYSTEP OPERATION 

3.1 Funct ion .  b h e  model 1738 r e c o r d e r  a c c e p t s  s e r i a l -  

b i t  HZ binary d a t a  a t  a f i x e d  i n p u t  r a t e  o f  10,700 b i t s  

p e r  second and can s t o r e  a minimum of  5 x 10 b i t s .  It 6 

r ep roduces  j i t t e r  f r e e ,  synchronous t  s e r i a l  NRL b i n a r y  

d a t a  a t  a f ixed  ou tpu t  r a t e  o f  8 . 3 3  b i t s  p e r  second. 

3 . 2  B a s i c  Farameters .  T h e  b a s i c  mechanism employs an  

e n d l e s s  l o o p  o f  1/4" mylar t a p e  330 f e e t  l ong .  This 

-1- 
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i n c l u d e s  extra t ape  f o r  run-up and run-down pe r iods .  

Incoming RZ d a t a  i s  conve r t ed  to f requency  doubled 

code and s t ee red  i n t o  or;e of two d a t a  storage t r a c k s .  

When t h e  first, t r a c k  i s  filled w i t h  i n f o r m a t i o n ,  a p u l s e  

f r 9 m  t h e  end o f  t a p e  sensar  swi t ches  t h e  iricnmir?g s i g n a l  

t o  t h e  second channel .  The same end cf  t a p e  s e n s o r  s w i t c h e s  

cha'nnels i n  playback.  

by t h e  incsming signal, 

Any p re reco rded  d a t a  w i l l  be e r a s e d  

The t a p e  muves a t  12.84 i n c h e s  pe r  second d u r i n g  

record  and plays back a t  . O l  i n c h e s  p e r  second g i v i n g  a 

t a p e  speed r a t i o  o f  1284:l. 

Hun-up to speed and run-down fram speed tine i n  t h e  

r e c o r d  mode i s  10 seconds.  Th i s  consumes 5 f e e t  o f  t a p e .  

There i s  encugki e x t r a  t a p e  t o  a l low 20 such s tar ts  and  

s t o p s .  Esch one  o f  t h e s e  s t a r t  and s t o p s  causes  a p lay-  

back q u i e t  t ime o f  100 minutes .  

Once t h e  d a t a  i s  r e c o r d e d , t h e  machine is swi tched  

i n t o  playback by a n  e x t e r n a l  cmmand. The playback 

signal i s  fed %o a p r e a m p l i f i e r  l o c a t e d  on t h e  t r a n s p o r t .  

!XU data i s  cons t . ruc ted  f r z i m  t h i s  f requency doubled r e -  

corded code a l o n g  wi th  3 sync  p u l s e ,  The phase d i f f e r e n c e  

bet.ween t h e  t a p e  sync pu l se  and t h e  mas ter  c l o c k  p u l s e  

de t e rmines  whether  the playback d a t a  i s  i n  proper  t i m e  re la-  

tion with r e s p e c t  t o  t h e  mas te r  c l o c k ,  

Ccmparisons are made eve ry  - 8 3  seconds and de termine  

indirectly t h e  frequency o f  t h e  v o l t a g e  c o n t r o l l e d  o s c i l -  

-2 -  



l a t o r  which d i c t a t e s  playback speed. 

back speed and phase are ach ieved ,  the tape synd and t hg  r e f -  

e rence  c lock  are i n  t he  proper phase  re la+, ion f o r  t he  accur- 

a t e  read-out of NRZ data. 

When the correct play- 

This  c o n d i t i o n  i s  c a l l e d  phase- lock.  

A prime source  o f  100 v o l t s  peak t o  peak 2 4 G O  c p s  

square-wave i s  a l l  t h e  power n e c e s s a r y  15 run  t h e  system 

except  f o r  the 62 vpp, 490 c p s , s i n g l e  phase square-wave 

needed t o  d r i v e  the r e c a r d  rncltor, 

The r e c o r d e r  i s  i n  f i v e s e p a r a t e  subassembl i e s :  One 

a s e a l e d  t r a n s p o r t  subassembly c o n t a i n i n g  motors, t ape ,  

heads ,  playback p r e a m p l i f i e r s ,  a t e m p e r a t u r e  t r a n s d u c e r  

t o  f a c i l i t a t e  environmental  t e s t i r i g ,  and a p r e s s u r e  

t r a n s d a c e r  t o  v e r i f y  a proper  s e a l ,  and  t h e  o t h e r s  c o n t a i n -  

irig t h e  reinainder o f  t h e  e l e c t r o n i c s  circuitry. 

The system i s  designed t o  o p e r a t e  i n  a vacuum i n  an 

ambient t empera tu re  range between -1OOC and 80°C. Sxceed- 

i n g  t h e  environment limits 3r b r e a k i n g  o f  t h e  t r a n s p c r t  

s e a l  shga ld  be performed only  upnn t h e  approva l  by t h e  

RSL p r c ~  ject manager and t h e  JPL sogr , izan t  e n g i n e e r .  

The r e c a r d  t 2 p e  time i s  5.06 t r  5*14 minutes  pe r  

t r a c k  cr a total c f  10,12 t.c 10 .28  minutes .  

t a p e  time i s  108.3 - 110 hours  pe r  t r a c k  o r  a t o t a l  o f  

216h - 220 h o u r s .  

3 . 3  Sequence of e v e n t s ,  Upon a p p l i c a t i o n o f 2 $ 0 0  c p a n d  400 c p s  

power and a r e c o r d  command, t h e  machine w i l l  b e g i n  i t s  

The p layback  
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record  mode. 

Upon a p p l i c a t i o n  of data ,  t h e  machine w i l l ’ r e c o r d  for 

10 minutes i n  s e v e r a l  i n t e r m i t t e n t  s t e p s .  

After t h e  s t o p  command, a play.back command i s  issued 

and t h e  machine goes i n t o  i t s  F l a y b a c k  mode. 

The in t e r f ace  connec t ions  comprise a l l  i n p u t s  ana 

o u t p u t s  to t h e  r e c o r d e r  system. 

o r  d e s t , i n a t i o n  cf t h e s e  s i g n a l s  can be found on F i g u r e  1. 

F u n c t i o n a l  o r i g i n a t i o n  

-4- 
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Thc OATA .PUTOI4ATION SYSTEM s u p p l i e s  information LO the 

rqcci-der dLiriilg t h e  r e c o r d  c y c l e .  The 22 data  a d  t h e  b i t  

sync  comprise  t h e  d a t a  t o  be r eco rded .  The S t a r t  and 

Stop  s i g n a l s  a r e  t h e  commands that cGntrol t h e  r e c o r d  

cyc le .  The End o f  Tape s i g n a l  i s  a p u l s e  from t h e  re- 

c o r d e r  t h a t  in forms t h e  D A T A  AUTOKATION SYSTEN t h a t  the 

r e c o r d e r  i s  swi t ch ing  t r a c k s  ~ 

The f o l l o w i n g  are  sarriple wave farms: 

4.1 R L  Data 

t - ~ ~ ~ ~ l  s O+%+ 

B i t .  Sync 
10,700 pps 

0 

ELZ data combined with t h e  b i t  sync s i g n a l  comprises 

L 
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the input information. 

doubled code i s  c o n s t r u c t e d ,  

4 - 3  S t a r t  Hecord 

From these  t v m  i n p u t s  f requency  

I 
i 4.4 S t o p  Record 

Tibe start  and s t o p  commands are  s h o r t  c l o s u r e s  of an I P  

switch used to star t  a n d  s t o p  t h e  r e c o r d e r .  

i s  r e q u i r e d  between comaands ri: allow t h e  circuits t o  re -  

e n e r g i z e .  Fecause t h e  system has  t h e  a b i l i t y  t o  r c m e m b e r  

i t s  last command, i t  i s  necessa ry  t o  g i v e  t h e  system a 

s t o p  command b e f o r e  removing poww and t h e r e b y  avoiding 

a c c i d e n t a l  d a t a  e r a s u r e  when power i s  r e - a p p l i e d .  

A mininlum o f  5 s e c .  

If 400 c p s  power i s  removed wi thou t  i s s u i n g  t h e  s t o p  

command, the i n t e g r a t o r  monitor a t  t h e  umbilical i n t e r f a c e  

du r ing  playback w i l l  not  p r e s e n t  t h e  i n t e g r a t o r  signal but  

will be a t  ).20 V de.  
- t-,- 
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The system has t h e  potential o f  drawing tape a t  the 

high speed only when t h e  400 cps  is p r e s e n t .  

when the power is present,a record c o m a n d  w i l l  o v e r r i d e  

the playback command, 

is R u t ,  a p r e f e r r e d  c o n d i t i o n .  

l + *5  End o f  Tape, 

is an informative pulse that r e f 2 r e K c e s  the t ap?  s p l i c e  

an3 t e l l s  t ha t  the recorder is switching t r a c k s ,  

However, 

While nG damage w i l l  o c c u r ,  t h i s  

The end o f  t a p e  signal f rom t h e  recorder  
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\OOMA(II, 1 

5.0. GSE INTERFACE W A E  F0;iI.S 

- 3 - t g  MS 

The O?eratior,al S i p p o r t  Equipment system has the power 

t o  s ta r t  and s t o p  t h e  r eco rd  c y c l e , t o  cornhand t h e  r e c o r d e r  

to playback. These commands w i l l  be used to exercise the 

r e c o r d e r  f o r  t e s t s .  

The OSL system a l s o  examines s e v e r a l  s i g n a l s  w i t h i n  

t h e  r e c o r d e r  t o  d e t e c t  ar,y ma l func t ion .  They a r e  t h e  

Frequency Doubled s i g n a l ,  t h e  End o f  Tape s izna l ,  t h e  

Track I n d i c a t o r  s i g n a l ,  t h e  Playback Ampl i f i e r  s i g n a l ,  and t h e  

I n v e r t e d  NRZ Data s i g n a l ,  

The f o l l o w i n g  are sample wave forms:  

5 .1  S t a r t  Xecord 

d 
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The s t o p  and s t a r t  corn-ands on t h e  0% interfade a re  

t h e  samc as on t h e  OAS i r i t e r f a c e .  

5 . 3  

is i n d i c a t i v e  t h a t  t h e  playback motcr is energized. 

Playback J'iotor On. A +6 v o l t  s i g n a l  from t h e  r e c o r d e r  

"0 FF "0 N" 

5.4 Frequency Dcjuble !:onitor. The f requency  double  mon- 

i t o r  signal from t h e  r e c o r d e r  i s  t h e  combined form o f  t h e  

RZ data and the b i t  sync. 

5.5  2nd of Tape, The end o f  t a p e  signal from t h e  r e c o r d e r  

r e f e r e n c e s  t h e  tape  s p l i c e .  

-- 

0 ;- 

? ,  -9- 
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5.6 Track IndiCator .  The track i n d i c a t o r  signal from the 

recorder t e l l s  what channel t h e  machine i s  operating on. 

0 t 

5.7 Playback Amplifier Monitor, The playback amplifier 

monitor  i n d i c a t e s  t h e  q u a l i t y  of t h e  recorded s i g n a l .  

- 

- 
5 , 8  NHL Data X o n i t o r .  

of t h e  i n v e r t e d  r eco rde r  ou tpu t  s igna l . ,  

The N K L  data  monitor  i s  a monitor  - 
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5.9 400 CPS Eoni tor .  

VPP output when t h e  400 cps power i s  a p p l i e d  to the 

The 400 cps  monitor g i v e s  a five 

t r a n s p m t .  

5.10 F.ower Xonitors. P l u s  and minus 6 v o l t s  d c ,  c l u s  

and minus 20 v o l t s  dc,and t h e  4 t o  6 v o l t  dc motor  v o l -  

tage have been brought  o u t  f o r  monitoring. 



6.0 D/E INTERFACE WAVE FOFJb;S - 
During playback t h e  Data Encoder r e c e i v e s  t h e  signals 

from the  reccrder .  These a r e  the NIL data signal, t he  

End o f  Tape s igna l ,  t h e  tempera ture  sensor  signal,  t h e  

p r e s s u r e  tr;?r.sllueer signal, arid t h e  k d e  4-1 l o g i c  signal. 

The Mode 4-1 l o g i c  s i g m l  informs t h e  Data Encoder whether  

t h e r e  is data  b e i n g  r.ead back o f f  t h e  tape.  When t h e r e  

is no da ta  from t h e  t a p e ,  t h e  D a t a  EIicoder t r a n s m i t s  sn- 

g i n e e r i n g  di i ta .  T h i s  c o n d i t i o n  would o c c u r  during a 

splice or to E? q u i e t  time or1 the t a p e  dtle to run-up Gr 

run-down time i n  t h e  r eco rd  mode. 

The Uata Encoder sends two sigr la ls  t o  t h e  r e c o r d e r .  , 

They are th? playback  commld and t h e  bit sync. The 

b i t  sync i s  used ts phase-lGck t n c  playback s i g n a l .  

The f(-lllc;xing a r e  sample wave f o r m s ;  

6.1 - 21id of ‘i’ape. The end o f  t a p e  s i g n a l  f rm t h e  r e c o r d e r  

r e fe re l i ce s  l h e  ta1.e s p l i c e  
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6.2 NiiZ Data. NRZ data is the recorder output .  

6.3 

the 

_-- 
I 

I I 
1 I 
I I 
I I 

Q -- 
I I 
I 

I 
I 

I 
I I The bit sync  is I I I 

' I  
S i t  3ync I r E o  " I 

I I 

I 
I I 

-- - 

I I I t  I I 

I 
1 

speed reference 
I I I 

I I 
I I 

f o r  t h e  c u t p u t  signal. I 
I 
I 

6.4 T.loue 4-1 L o g i c .  Kode 4-1 l o g i c  t e l l s  whether d a t a  

is being reproduced .  

- -_-_I_ 
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6.5 -I- Pressure Transducer. The yres5:nre transducer mounted 

within t h e  t r anspor t  allows a check on t h e  l e a k  r a t e  o f  

t he  c o w r  sea l ,  

'PRESSURE (PSI4 1 
6.6 Tinp2ra tu re  secsc)i'. The t enpsrature sensor  mounted 

w i t h i n  t h e  t r a n s p o r t  allbi.Js a check 01-1 t h e  main p l a t e  

ternper,ALiirc / 
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6.7 l l b y h a c k  Comnland. A t c '  v o l t  plaihack camand  enables  

the plsj iback mota-, a n d  i n h i b i t s  t he  . record a m p l i f i e r s .  

-- 
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7 0 UKBILIC AL INTERFACE WAVE FOHKS b 

The umbilical system h a s  cwo connec t ions  t o  t h e  reccr- 

der. O m  is t o  monitor  the integrator and t h e  o t h e r  is 

to command a track s t e p .  

The fo l lcwi i ig  are  sample wave forms: 

701 ?rack S t e p  Command, The t r a c k  s t e p  commaad i s  t h e  

e x t e r n a l  means of  changirig channe l s .  

IOWA NOM. 2-10 MS 

8 

7.2 - I r l t e g r a t o r  Itlonitor, The i n t e g r a t o r  mon i to r  i n d i c a t e s  

whether  t h e  playback sigfial i s  phase- locked.  The system 

i s  p r o p e r l y  locked- in  when t h e  m c n i t o r  s i p n a l  i s  a s  shown 

below. When t h e  system is t)ut sf l o c k ,  tht! m I i i t o r  s i g -  

n a l  will wander between 5 and 15 v o l t s .  The sys tem will 

normal ly  l o c k - i n  within seven seconds  i n  t h e  p re sence  o f  

t h e  playback d a t a  observed a t  t h e  playback p r e a m p l i f i e r  

monitor e 

I5V,  ---- --- 
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8 . 0  TEST FOIIYI' WAVE F G 1 J . L  

In orde r  t o  determine t h e  whereabouts  o f  a malfunction, 

a number o f  critical p o i n t s  are  brought  Gut for mocitoring. 

The f c l lowi r ig  wave f 0 i . m -  hill Le p resen t  at t h e i r  re- 

spect, ive t e s t  points when a rnachiae i s  functioning p r o p e r l y .  

C A U T I O N :  Observe t e s t  p o i n t s  with low c a p a c i t a n c e ,  high i m -  
pedance, d i f f e r e n t i a l  scope. 

Origination o f  these s igna l s  car1 be found on F igures  

2 and 3 .  

g e l  IZZ t o  FrequeRcy Double Converter Koni tor  (TPU. The 
e 

F. D. r e c o r d  monitor shows the s i g n a l  s e n t  t o  t h e  r eco rd  

a m p l i f i e r .  

8.2 T r a c k  2 -Xead  Currerit Ickriitcr .(TP21. 

0 
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8.4  P l a y b a c k - I h t o r  Drive Logic  I k m i t o r  Phase 2 (TP5) e 

The playbhck rcntor a r i u e  l o g i c  monitor sho&s  the 

counted dahri aiid phase s h l f t ; d  s ignal  from t h e  VCO.  
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8 , 9  Pletyback Reconstructed Frequency Doubled Code (TP9). 

8.10 Ehase Compara tor  Reference l n p u t  (TP10). 

-7WMS - -  , -4 
c 

t 

s.11 G b s o l e t e .  



8.13 Differsntiator arid F a l l  Wave i t e c t i f i e r  Output L T P U .  
I I I---- -I_ --- 

I- 
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8.15 vco out.put ( ~ ~ 1 5 ) .  I 

8.16 Tape Bit Sync (TP16), 

reconstructed 

The t ape  b i t  sync is t h e  

sync recorded  on the tape,  

I I I I I I ! I I I 

I 1 I I I I 

8,17 trOnelt G a t e  ( T i 1 7 ) .  

to TP13 arid TP16 below,  

The one ga t e  i s  shown in celat;itlIl 
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8.18 BCO Auxiliary Input. The VCO A u x i l i a r y  is a means ' 

of  e x t e r n a l l y  va ry ing  t h c  l'requency of t h e  VCO and over 

r i d i n g  the i n t eg ra to r  oirtpu.t f o r  t e s t  purposes. 

It p rov ides  open l o o p  (a3ynchronous) o p e r a t i o n  du r ing  

p layback .  

A VCO frequency, rzeasured a t  TP15, between 1360 and 

1660 pps can be  a c h i e v e d  by appiy ing  a dc vol tage  between 

3 . .8  And 7.6 v o l t s .  

- 2 3 -  
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9.2  4GO c p s  Requiremerit: - 

boo c p s  k 62 v c l l t s  p-p i 1% SC,, wave, 

w a t t s  

- L4- 
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10.0 HARNE3S DFJ!VING 

Figures L, t h r u  12 are the harness  drawings descr ibing  

the i n t e r c o n n e c t i o n  of t h e  t r a n s p o r t  and t h e  e l e c t r o n i c  

modules . 
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